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Which one doesn't belong?
A

1,1,2,3,5,8,..

100, 99,98, 97....




Indicators of Mathematical Giftedness

* Unusual curiosity about numbers and mathematical
information

* Ability to understand and apply ideas quickly

* High ability to see patterns and think abstractly

* Use of flexible and creative strategies and solutions

* Ability to transfer a mathematical concept to an unfamiliar
situation

* Use of analytical, deductive, and inductive reasoning

* Persistence in solving difficult and complex problems

(p. 8, Stepanek, 1999)




Mathematical giftedness can manifest in three ways:

* Analytical. Analytically gifted maths students tend to think
abstractedly with ease. They solve problems using logic and
reasoning.

* Geometric. Geometrically gifted maths students prefer
using diagrams and visual aids to solve problem:s.

* Harmonic. Harmonically gifted maths students can use
both geometric and analytic methods of thinking with ease.

(Krutetski, 1976, as cited in Bicknell & Holton, 2009)
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Common Core Standards for Mathematical Practice
Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of
others.

Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make sense of structure.

Look for and express regularity in repeated reasoning.
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Effective Teaching Practices
Establish mathematics goals to focus learning.
Implement tasks that promote reasoning and problem-
solving.
Use and connect mathematical representations.
Facilitate meaningful mathematical discourse.
Pose purposeful questions.
Build procedural fluency from conceptual understanding.
Support productive struggle in learning mathematics.
Elicit and use evidence of student thinking.

(Principles in Action , 2014, National Council of Teachers of Mathematics)
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Conceptual Understanding

* High ability to see patterns and think abstractly
* Use of analytical, deductive, and inductive reasoning

Teachers:

EP1. Establish mathematics goals to focus learning.
EP2. Implement tasks that promote reasoning and problem-solving.

To promote students’ ability to:
MP2. Reason abstractly and quantitatively.
MP7. Look for and make sense of structure.




Productive Disposition

* Ability to transfer a mathematical concept to an unfamiliar
situation

Teachers:

EP3. Use and connect mathematical representations.

To promote students’ ability to:
MP4. Model with mathematics.
MP5. Use appropriate tools strategically.




Adaptive Reasoning

* Unusual curiosity about numbers and mathematical information

Teachers:

EP4. Facilitate meaningful mathematical discourse.
EP8. Elicit and use evidence of student thinking.

To promote students’ ability to:

MP3. Construct viable arguments and critique the reasoning of
others.




Strategic Competence

* Persistence in solving difficult and complex problems
* Use of flexible and creative strategies and solutions

Teachers:
EP5. Pose purposeful questions.
EP7. Support productive struggle in learning mathematics.

To promote students’ ability to:
MP1. Make sense of problems and persevere in solving them.




Procedural Fluency
* Ability to understand and apply ideas quickly

Teachers:
EP6. Build procedural fluency from conceptual understanding.

To promote students’ ability to:
MP6. Attend to precision.

MP8. Look for and express regularity in repeated reasoning.




Conceptual Understanding

Activities that develop a deep conceptual level of understanding

“Rich” tasks

Higher level on Bloom's taxonomy
Multiple solutions or paths to solution
Non-algorithmic problem-solving
Open-ended questions
Constructivist

Exploratory

CGl (cognitively-guided instruction)




Rich tasks (good problems):

* are accessible to a wide range of learners

* challenge learners to think for themselves

* offer different levels of challenge, different methods, and different
responses

* have the potential to broaden students' skills and/or deepen and
broaden mathematical content knowledge

* encourage creativity and imaginative application of knowledge

* have the potential for revealing patterns or underlying principles

* encourage collaboration and discussion

* encourage learners to develop confidence and independence as well as

to become critical thinkers
(from nrich.maths.org)



http://nrich.maths.org/frontpage
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Non-algorithmic Problem-solving
When writing or adapting problems, consider:

Familiar context

Action

Personalize

Multiple paths to solution

May be more than one acceptable answer
Discourse of students’ strategies




Your turn! Pick one of the grade level standards on the
following slide and come up with at least three
ideas/questions that could be used to add depth and/or
complexity to a task. You may work in a group. Please be
ready to share some ideas after your discussion so that others
can benefit from your expertise.

All of the standards deal with area, but there is a clear
progression across grade levels.

* Suggested scenario: building a clubhouse, a dog pen, etc.




Third grade: 3.MD7.B

Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent
whole-number products as rectangular areas in mathematical reasoning.

Fourth grade: 4.NBT.5

Multiply a whole number of up to four digits by a one-digit whole number, and
multiply two two-digit numbers, using strategies based on place value and the
properties of operations. Illustrate and explain the calculation by using equations,
rectangular arrays, and/or area models.

Fifth grade: 5.NF .4

Find the area of a rectangle with fractional side lengths by tiling it with unit squares
of the appropriate unit fraction side lengths, and show that the area is the same as
would be found by multiplying the side lengths. Multiply fractional side lengths to
find areas of rectangles, and represent fraction products as rectangular areas.




Third grade ideas




Fourth grade ideas




Fifth grade ideas




Adaptive Reasoning

Activities that challenge students, allow them to “play with
numbers,” and pique their interest

Which one doesn't belong?
Question of the day

Visual Patterns
Greg Tang Math
MathPickle



http://wodb.ca/
http://wodb.ca/
http://www.mathbuddyonline.com/qotds/displayqotd/#
http://www.mathbuddyonline.com/qotds/displayqotd/#
http://www.visualpatterns.org/
http://www.visualpatterns.org/
http://gregtangmath.com/
http://gregtangmath.com/
http://mathpickle.com/
http://mathpickle.com/

step 1 step 2 step 3

How many snowflakes would be in step 43?7 What
expression would describe this pattern, where s is the
number of steps? 35 + 3

from http://www.visualpatterns.org/



http://www.visualpatterns.org/

Adaptive Reasoning

Make sure that students have time at the end of class to share
strategies and solutions.

Pick 3 students to share: low, middle, high.
Encourage cooperative group work.

Set rules for discourse: respect, agree/disagree, connections.




When other students share their thinking, | will.

* Look for patterns in the problems or answers.
* Be ready to share strategies and explain my thinking.
* Listen to other mathematicians’ thinking and be
ready to respond:
agree with because
don’t understand . Can you explain it again?
disagree with because
How did you decide to ?




Strategic Competence

Be alert for ways to extend learning for those who are ready

Questioning strategies (HOTS)

Using questioning to stimulate mathematical thinking
Questions for math class (elementary)

How to write higher order math questions



http://www.saydel.k12.ia.us/cms_files/resources/Developing%20Mathematics%20Thinking%20with%20HOTS%20Questions%20(from%20classroom%20observations)PDF.pdf
http://nrich.maths.org/2473
http://nrich.maths.org/2473
http://www.aft.org/sites/default/files/questions_for_math_class-_elementary.pdf
http://www.aft.org/sites/default/files/questions_for_math_class-_elementary.pdf
http://www.helpteaching.com/blog/how-to-write-higher-order-math-questions.html
http://www.helpteaching.com/blog/how-to-write-higher-order-math-questions.html

What questions can we ask when students are struggling?

hat information do you have?

nat does the question ask? (What do you have to find out?)
nere could you start?

nat have you already tried?

nat do you think you should do?

Are there other ways you could try to solve it?

Can you draw a picture to show the information?

How did you get that answer?

S22




Procedural Fluency

Activities that develop number sense and place value
concepts

Encourage estimation so students learn to evaluate whether
or not their answers are reasonable

Number talks

Visual fraction representations
“Reasoning” problems




Fluency: Accuracy, efficiency, flexibility




93 - 238
76 - 39

230 - 1338
856 - 687/













300+ 0
000 + 0

000 = 12
1200 = 24
000 = 24
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Joey multiplied three numbers
together and got 24. What
three numbers could he have
muiltiplied?

What strategy did you use to
figure out the numbers? ...




MCC4.NBT.6
Which has the greater quotient:

20686 +-60r3612=+77

Without solving the problem,
explain which quotient is greater
and why.




You have the decimals 6.29, 5.85, 5.69,
6.18, and 5.72. Which decimal is closest
to 6?7 How do you know? Be prepared
to defend your answer-

You have the decimals 7.57, 7.75, 7.69,
7.48, and 7.52. Which decimal is closest
to 73/5? How do you know? Be
prepared to defend your answer.




Determine if these equations are true or false.
Defend your answer using your knowledge of
place value and the commutative, associative,
and/or distributive properties.

a. 6 tens = 2 tens x 3 tens

b.44 x 20 x 10 =440 x 2

c. 86 ones x 90 hundreds = 86 ones x 900 tens
d.64 x 8 x 100 =640 x 8 x 10

e.57 x2x10%x10%x 10 =570 %2 %X 10 womensuervon




Compare these fractions:
3/7,%,5/9

Which fraction is closest
to /2? How do you know?




Resources-Books

Carpenter, T.P., Fennema, E., Franke, M.L, Levi, L., & Empson, S.B. (2014).
Children’s mathematics: Cognitively guided instruction (2nd ed.). Portsmouth, NH:
Heinemann.

Empson, S.B., & Levi, L. (2011). Extending children’s mathematics: Fractions and
decimals. Portsmouth, NH: Heinemann.

Schuster, L., & Anderson, N.C. (2005). Good questions for math teaching: Why
ask them and what to ask, grades 5-8. Sausalito, CA: Math Solutions.

Sullivan, P., & Lilburn, P. (2005). Good questions for math teaching: Why ask them
and what to ask, grades k-2. Sausalito, CA: Math Solutions.

van de Walle, J.A. (2007). Elementary and middle school mathematics: Teaching
developmentally. Boston: Pearson.

van de Walle, J.A,, & Lovin, L.H. (2006). Teaching student-centered mathematics,
grades 4-6. Boston: Pearson.




Resources-Websites

Common Core Progressions

Mathwire problem-solving

Delaware City Schools 5th Grade Enriched Math (grades 3 and 4 also accessible from this page)
Howard County Public School System

Nrich Math

|lluminations

OER Commons

Inside Mathematics

Teacher Created Common Core Math Tasks (grade level tasks)
Georgia Standards

RDA Performance Task Bank

Read Tennessee Math K-3

Cristo Rey Middle Level Mathematics Routine Bank

Engage NY

Florida Go Math

Math Learning Center Free Apps



http://achievethecore.org/page/254/progressions-documents-for-the-common-core-state-standards-for-mathematics-detail-pg
http://achievethecore.org/page/254/progressions-documents-for-the-common-core-state-standards-for-mathematics-detail-pg
http://mathwire.com/problemsolving/probs2.html
http://mathwire.com/problemsolving/probs2.html
http://dcs.k12.oh.us/Page/176
http://dcs.k12.oh.us/Page/176
http://dcs.k12.oh.us/Page/176
http://www.hcpss.org/academics/mathematics/curriculum/
http://www.hcpss.org/academics/mathematics/curriculum/
http://nrich.maths.org/
http://nrich.maths.org/
http://illuminations.nctm.org/
http://illuminations.nctm.org/
https://www.oercommons.org/
https://www.oercommons.org/
http://www.insidemathematics.org/
http://www.insidemathematics.org/
http://ccak52012.wikispaces.com/Common+Tasks+and+Materials
http://ccak52012.wikispaces.com/Common+Tasks+and+Materials
https://www.georgiastandards.org/Georgia-Standards/Pages/Math-K-5.aspx
https://www.georgiastandards.org/Georgia-Standards/Pages/Math-K-5.aspx
http://rda.aps.edu/RDA/Performance_Task_Bank/index.cfm
http://rda.aps.edu/RDA/Performance_Task_Bank/index.cfm
http://www.readtennessee.org/math/teachers/k-3_common_core_math_standards/third_grade.aspx
http://www.readtennessee.org/math/teachers/k-3_common_core_math_standards/third_grade.aspx
http://www.svmimac.org/images/Cristo_Rey_-_Middle_Level_Bank.pdf
http://www.svmimac.org/images/Cristo_Rey_-_Middle_Level_Bank.pdf
https://www.engageny.org/common-core-curriculum
https://www.engageny.org/common-core-curriculum
https://www-k6.thinkcentral.com/content/hsp/math/gomath2013/fl/gr4/ese_9780547945392_/launch.html
https://www-k6.thinkcentral.com/content/hsp/math/gomath2013/fl/gr4/ese_9780547945392_/launch.html
http://catalog.mathlearningcenter.org/apps
http://catalog.mathlearningcenter.org/apps

Thank you for attending my
presentation!

Please provide feedback on this session by
going to this link.

Feel free to email me with questions or more
information.



http://bit.ly/1oNPVGR

